Potato (Solanum tuberosum L.) is one of the most important valuable non-cereal tuber food crops. It is grown in 140 countries of the world (Haase, 2008) . It endures significant yield losses due to biotic and abiotic stresses (Agrios, 2005) . It is known to be parasitized by several dreadful fungal, bacterial and nematic diseases that reduce both quality and quantity of the produce. Of these, plant parasitic nematodes viz., root-knot and cyst nematodes are the major ones. Root-knot nematode (Meloidogyne incognita), a polyphagous of global significance, causes immense reduction in produce both alone and in association with pathogenic soil-borne fungi in tropical and sub-tropical regions of the world where the climate is suitable for their reproduction throughout the year (Seenivasan and Devrajan, 2008). Root-knot nematodes are parasitic on a broad range of vegetables crops. They stand out as the major group of plant parasitic nematodes in almost all vegetable crops especially on potato and cause enormous yield losses (Mehrotra, 1983) . Crop losses due to root-knot nematodes in tropical countries are estimated to be around 15-35 % (Anwar et al., 2006; Bourne et al., 2004; Cetintas and Yarba, 2010) . Two species of root knot nematodes M. incognita and M. javanica have been reported to parasitize potato in almost all potato growing areas of Punjab (Anwar et al., 1991; Khan and Ahmad, 2000; Anwar et al., 2007) . The areas having sandy loam and loam soil type has more root-knot nematode (M. incognita). Soil type is an important factor affecting nematode movement, growth and reproduction rate and host suitability (Starr et al., 1993; Ogbuji, 2004; Anwar et al., 2007) .The genus Meloidogyne has more than 80 known species (Karseen, 2000) . The most destructive species in the tropics and the subtropics include M. javanica, M. aranaria and M. incognita (Sikora and Fernandez, 2005) . Root-knots and gall formation of variable size is the characteristic symptoms of root-knot nematode infection. Root galls cause disturbance in nutrient absorption, water essential elements uptake from the soil that leads to the poor plant growth ultimately severe yield losses (Hollis, 1963; Sikora and Fernandez, 1990; Gowen et al., 2005) . Up to 95% annual yield losses were observed in vegetables due to high infestation of M. incognita spp. (Bourne et al., 2004; Cetintas and Yarba, 2010) . Root-knot nematodes are problematic to control because of their high population densities and reproductive potential (Sikora and Fernandez, 2005) . In addition to nematode infestations, plants with damaged roots become susceptible to other disease causing agents and stress factors including heat, water and nutritional deficiencies (Powell, 1971; Anwar and Din, 1986) .
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Root-knot nematode (M. incognita) on potato is becoming dominant in many potato growing districts of Gujarat and other states in India rendering 30-40% produce unfit for sale. It produces warty pimple-like out growths on tubers resulting in considerable qualitative reduction (Fig. 1) . For the management of this nematode in heavily infested field, soil application of carbofuran @ 3 kg/ha (i.e. Furadan 3G @ 99 kg /ha) and for moderate infestation, carbofuran @ 2 kg/ha (i.e. Furadan 3G @ 66 kg /ha) was recommended by Central Potato Research Institute (CPRI), Shimla (Khurana, 2000) . The dose of this chemical was very high and causes adverse effects on environment, ground water pollution, toxic residual problems and deleterious effects on soil microflora (Stirling, 1991) . Considering these limitations, the use of eco-friendly, bio-efficacious, economical, biodegradable and environmentally safe methods are preferred and could be ideal for the control of plant parasitic nematodes and other soil borne pathogenic microorganisms. Consequently, the use of antagonistic fungi known to produce nematicidal or nematistatic compounds (Khan and Goswami, 2001 ) against root-knot nematodes, M. incognita could be an alternative novel nematicides (Kanai et al., 2004) . Paecilomyces lilacinus being a soil-inhabiting, saprophytic and culturable fungus surviving well up to 35°C has exhibited considerable potential against root-knot nematodes under in-vitro and in-vivo conditions (Kiewnick and Sikora, 2006) . First isolated from soil on potato in Peru to control root-knot nematodes is reported widely and found parasitizing eggs of Meloidogyne spp. and Globodera pallida (Stone) Behrens (Goswami and Singh, 2002) . This fungus also invades the females or cysts of a number of nematode species (Park et al., 2004) . Therefore, in the present investigation, efforts have been made to manage this disease with bio agent (P. lilacinus), intercropping and nematicides (phorate and carbofuran) separately and/ or in combination which are less expensive, nonhazardous and more eco-friendly to the potato growers and the consumers.
MATERIALS AND METHODS
Keeping the seriousness of this quandary in view since last 15 years, an experiment was conducted in nematode infested field of a farmer at village Bhoyan located about 15 km away from Deesa, Dist. Banaskantha, North Gujarat during rabi seasons of 2009-10 to 2010-11. Nine treatments comprising T 1 -control, T 2 -soil application of Phorate (Thimet 10 G @ 20 kg/ha) at planting, T 3 -potato + garlic inter cropping (2:1), T 4 -potato + marigold intercropping (2:1), T 5 -T 2 + T 3 , T 6 -T 2 + T 4 , T 7 -soil application of carbofuran @ 1 kg/ha (i.e Furadan 3G @ 33 kg/ha) at planting, T 8 -soil application of P. lilacinus (2x10 8 c.f.u./g ) @ 5 kg/ha under furrows along with FYM (farm yard manure) uniformly and T 9 -T 7 + T 8 . The potato cultivar cv. Kufri Badshah was planted @ 3000 kg seed tubers/ha with inter and intra row spacing of 50 cm x 20 cm in 3 m x 2 m plot size. The garlic and marigold local cultivars were transplanted as inter crop @ 66,666 and 33,333 seedlings/ha, respectively. The experiment was conducted in randomized block design (RBD) with five replications. Planting was done in the afternoon hours in third week of November in both the years. All other recommended practices in vogue were adopted. The crop was harvested at 100 DAP. The observations pertaining to plant emergence (%), plant growth at 40 and 50 DAP, number of plants wilted at 50 and 75 DAP, yield of nematode infected and healthy tubers (t/ha) and rootknot index (0-5 scale) were recorded. For plant growth 1-10 score was used. Observations on root-knot index was recorded after harvest on 100 tubers selected randomly from each treatment. Disease intensity was recorded by using 0-5 scale as 0: apparently healthy (no visible galls), 1: up to 10 %, 2: >10 to 25 %, 3: >25 to 50 %, 4: >50 to 75 % and 5: > 75 % tuber surface affected with nematode galls. From this, Disease Index (DI) was calculated using the formula described by Taylor and Sasser (1978) . Finally data were pooled for two years and statistically analyzed using appropriate statistical method.
RESULTS AND DISCUSSION
The data of two years pooled observations indicated significant differences among all the treatments barring per cent plant emergence indicating that there is no adverse effect of any chemical or bioagent on germination of potato tubers (Table 1) . However, all the treatments were significantly superior to manage rootknot disease of potato over control during both the years. However, treatment T 9 i.e. soil application of carbofuran @ 1 kg/ha (i.e. Furadan 3G @ 33 kg/ha) along with P. lilacinus @ 5 kg/ha enriched with FYM (farm yard manure) under the crop row at planting time recorded highest plant growth score (1-10 scale) at 40 (8.7) and 50 (8.6) DAP followed by treatment T 7 -soil application of carbofuran @ 1 kg/ ha alone and T 8 -soil application of P. lilacinus @ 5 kg/ha than the rest of the treatments. Because of good effect of carbofuran + P. lilacinus on nematode control, treatment T 9 also recorded minimum numbers of wilted plants at 50 (0.1) and 75 (0.2) DAP over other treatments. The next best treatments were T 6 , T 7 and T 8 (Table 1) .
With regard to infected and healthy tuber yield, T 9 was the best treatment by recording least infected tubers (0.62 t/ha) and more healthy tubers (23.91 t/ha) followed by T 7 , T 6 and T 8 treatments, not differing statistically from each other, over other treatments including control (Fig.  2) . The control without any treatment had poor plant growth, of course better than T 3 , T 4 , T 5 and T 6 treatments receiving inter cropping with either garlic and marigold alone or in combinations with soil application of phorate. Treatment T 9 (soil application of carbofuran + P. lilacinus) had significantly less (0.44 RKI) followed by treatment T 7 (0.58) having application of carbofuran alone. The control plots had maximum yield of infected tubers (4.48 t/ha) with significantly more RKI (2.17) over all other treatments (Table 1 and Fig. 2 ).
For economics of various treatments (Table 2) , it was observed that though treatment T 9 had less ICBR ( 1: 9.60 ) as compared to T 8 ( ICBR 1:28.95), T 7 (ICBR 1:13.51), T 2 ( ICBR 1 :13.86) and T 3 ( ICBR 1 :10.55), it gave maximum control of root-knot nematodes (0.44 RKI) giving net realization of Rs. 33,325/ha. Use of antagonistic organism viz., P. lilacinus invades the females or cysts of a number of nematode species which is more beneficial to soil in long term. It is reported that use of antagonistic fungi known to produce nematicidal or nematistatic compounds is an ideal way to manage root -knot nematodes eco friendly (Kanai et al., 2004) . Further, the results obtained under the study are in confirmation with the findings of Kiewnick and Sikora (2006) who also reported P. lilacinus to be effective for management of root -knot nematodes in vitro and in vivo conditions.
Hence looking to the overall results, treatment T 9 having soil application of carbofuran @ 1 kg/ha along with P. lilacinus ( 2x 10 8 c.f.u./g) @ 5 kg/ha enriched with FYM applied under the crop row can be advocated to the potato growers for cost effective and eco-friendly management of root-knot nematodes in potato crop. 
